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15 m%:$m 

^ $ *Lfc0#c-e$> 3 (Swartz, 1996, In Escherichia coli and Salmonella.Cellular and 
Molecular Biology, 2nd edition, ASM Press Washington, p.p.1693-1711) 0 l&^Xit. 

bl2 i(D£5t£*MMBm*bmm&titm&h&<Gimistix&v) , m 

%k7L?l"*>7 SwS^tlt)iffi £ flX ^ 3 Wingfield,1997 
25 ^.fcoT^^^tl/TV^S (Current Protocols in Protein Science.Coligan h, Ed. 
John Wiley & Sons, Inc. 5.0. 1-5.0.3) » 
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(Makrides, 1996, Microbiol. Rev.60 : 512-538;Current Opinions in Biotechnology, 
1996,7) o ?m&\*. ■7v^~?—%.T**:<DU3?*.U—?—, y#y — A© 

mzz<>x&wir^<&:m\z.&&irz>m.fc : ?-. mm?., ztitb<DM.&&&® 

^7^^KRNAlMNAn (PoUsky, 1988, Cell 
55:929-932) ict=- KSfl/CVS 2 OORNACffiMI- iotS:S 

©=»fcf— Mf}uittlt> ^0^|ll&^j^^|B^$tLTV^S (Swartz, 
1996, In Escherichia coli and Salmonella.CelMar and Molecular Biology, 2nd edition, 
ASM Press Washington, p.p.l693-171U Makrides, 1996, Microbiol. Rev.60 : 
512-538;Current Opinions in Biotechnology, 1996, 7) 0 

mte^t, ^tiib<oj:m&t^<Dmm*mw>ma* m&i mf§£ 
mmxwsi §ns© &-wt&ix & So b & * fc^#*# h ti * v ^ 

XffiiXMfrZnX^Z 10-313863 -5§-<&#> 8-140671 #^«. 

Makrides, 1996, Microbiol. Rev.60 : 512-538;Current Opinions in Biotechnology, 
1996,7) o 
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5 ^-r£#&£^BJb#WffimU-CV^ (WW 2003-225092 *K 

Jtt*©i&ih, ^^^^ Ko|«»«»fcJ:«*i^^©lil»o*' , e«>9, 1& 
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10 [6] ^mm^mA^fht^m^, y^^-; Mi^^ojsHia 

[7] ^mm«^3 om^^-rs^i^m*^2^(Di*-c*{ST-rs5t 
^ ^^/cttti, ^ms^w <Dft.m\zm& £ z> ft 

C 9 ] r y T-n<Dmm.%kMfc*&7 ^jvr ?—ist 
[io] 7i=;i/77^y7y : e-r y r-f fit^&sfc-efc 

[11] ^S^J^A^-^^r^l-A^-^^ (Lithospermum erythrorhizon) X*$>Z>ffl 
25 [12] *fl§0**2SKl 2^&3fe-T?fc5ii&!B4 7!>!gl 1 OV^tb^clB^ 
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[1 3] ^§i^XLl-B 1 u eW^-^h^m^l 2KtiM<Oft* 
[14] JzMiWWift Escherichia coli SD840 tTCfe 5 lifrfB 1 3 teSBtft® 0-3*53! 
5 [15] *)3§0»S Escherichia coU SD840 b * P — fc ttfe^ 

[16] Escherichia coli SD840 tfc (gffc#* : FERM BP-08546) „ 
[17] StrlB 4 7?/ IE 1 5 <7)V^tb*^e:|B^^^a^i^^mtt^0^ 
10 o«*lftf«r*a**5r fc fc*W£«IMI©»3atff8e. 

[18] Mia 4 1 5 (^v^^/O^-IS^(D^^j!^^l§mtt^:00^ 

[19] ii^ry^^r y r~e-e*> 9 , s^s^fp^/^^-cfe 
(i) i*»mtt*»«*fc©a$i#sfc 

^wffl-cfcSo ---c% m&mntefttefete*} fc»* ^litfAtf 
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5 N #^fB O&V ^ 9 ^ #1 Sambrook, J. et aL, Molecular Cloning: A 

Laboratory Manual, 2nd ed., Cold Spring Harbor Laboratory Press, New York, 1989 

szmnmKmm<Djjm&mn\z vxn ? - 1 5„ 

^-rZ>%m-77*K r-\ ^d^HrfTlKOpET. pTrc99A, pKK2 3 
— —RTf^CD U^r^. £?£L< & 1 a c^n^E— , T r p Zf 

20 ki 2m, Bmm&m^tbti. ^.m^^^^m^h, ki 2mm 

mtzm^hthZo #)x.k^ — L-CrfT|R^tLTV^a (stratagene *±. 
0 ^Ill^-Cf* TOYOBO <fc 9 StA^fE) X L 1 — B 1 u e tfc (Bullock, Fernandez 
& Short, 1987, Biotechniques, 5:376-378) N JM109H (TaKaRa J: «9 

m % HBiomf, &<*m&wi3itvxm^bn. ^n^mvtm 
25 %m^z>zk&x%z> 0 
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5 -72 B#Ha, 0*L<f42 4 H#|?Q~ 4 8 BSIR]J6*F*-5. 

&m-z*>tit£. -mmmtm ctt**r&-c £ e> teasttr* t> seut t> ± v\ 

«ifcU-C0*bV\ -#5^&Pfc©t*teov^ UE*0<E>3Mfete,fc54i 

i/s<?w<Dfmt&mm vx $ e> ft ©aft srff * o -c t> «t v\ 
#fetbfc^^^m^JjE^^v^fl&-eaf^i-5 ^£te<fc«9, s^i^tettffl 

20 Ufcilft^ift^^^-SrJtt*^**-^^*- ^tutei«9^^0^ 

^JtcJ:S^^^^»ti*te^©^ia^ s #fe^S*-c^ft^u^, 
25 o^t^tfil^ tilMM&fto. lteftSfi^&TOfc&WMU 
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mm*mRx*&ft*&;mznmtete<. 2 5°c~3 7x;<Dm.mifcm. mi%<D 
15 (2) 

i (D X 5 bT# btbZ&mWO&l t LTH Escherichia coli SD840 tftf)^ 
20 ff kfrSo rtLfi, XL 1— B 1 u e#:&£M*£ Uttl7x^T7 = y T 

tltc^mmm^^mmWXh Y) , »L1-B 1 u ett©l Ofg£U: 

25 Escherichia coli SD840 tfcte. 0 ^H^^lfto < tfffim ITU 1 4"^: 
^6 (§&{g#-5§- 305-8566) <Dm*ffi gcfeA0HS^^W55E)f #fF£^f£ 
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(gteP :2002 ¥9 £ 27 B, gf£#-!§- : FERM P-19047) „ 
2003 ¥ 11 M 10 0 ^-ClS^^Ki-^W bfc (ffl^^te#-^-:FERM BP-08546) „ 
#3B83©»&:#ifefc: £ <Q fcmZtittMW&mWo)— o-efeS SD840 



ft®. 


XL 1 -B 1 u e 


SD840i 






- (66) 




ft 






+ 






+ 











io jsfeu-cv^as* sd 8 4 o^©iti w^^tfe 

So ^fc^SLTV^^&fcSt^f-W^ o p p A N ompA, tufB, 
tufA, fusA, g a p A % rpsA, a h p C N infC, katE, 
yd iH, lad, icdAx oppC, rpoB N y n h A N ompX^ 
dna J, oppB x yceD N d n a K N a c o 2 N c 1 d, zipA s 
15 minC, galF, gnd, y a f K, fabB, trmD, c y s K, 
cydA, hs IV, pepN, oppF, r p o C, o mp F, r p o A, 
pheS N r p s B N oppD, pepD, serS, topA, g r p E % 
y e a F, a s n B, serC N pp iB, to IB, ycbK, ybeY, 
prsA, rpsG, g y r A s ahpF, tyrS, pheA, clpB, 
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rpsL^ cydB, a s p s x y b d R N f t sZ, a r o G % rp 1 J> 
tsf. rpsP. Cnt5> rplA> aceA, mdh > ybgF, a 
dd N y j jZ, rplC, (erfK), dep. g 1 f s amn % ac 
eB, rpsD.mopB, gpt, yaiL, rpoD % y n f B s pg 
5 mU, r p 1 E x r f bB, seqA % asnS N zwf> eda x fab 
Z x otsA. Cn t 5 N lrp N ychB. pal, r p 1 Y N f olE, 
r p 1 N\ glnS, r i mM % yefG, ydcF, rip A. yacA, 
f abD> Cnt5> r fbD, d i cA, me tG, pp c, (y e eTK 
yaf J, a s p C> pyrC> 1 e u S> ycbL, rplT, ykfF, 
10 sodB. 43 0#6, rnb, r p s E, yebC, rpsj, 6 6 4# 
11. y 1 i JK ycfC. pnp. r f b A. ybiC, rplS, tr 
pA, hupB, h i s C. r p 1 B, r p s H. p h e T\ yef I, 1 
pdA, serA. 1 o 1A, wbb J, leuC, r 1 p B % rplD, 
s u cB % f k pB/s lpA, ygfB, rplX, htpG.mopA, 
15 pntA.rpsF, inf B, ycil, (yhhX) N moaB % yc 
j X> glyQ> yagU. tolC, gcvR s gdhA, yadF x p 
u r B N s p e E % (yef J) , yggB, a c c A> y b i T\ mo a 
E % rpsK, yleA x muk E/k icA, prfB, ybaD, ri 
bF> h s 1 U> adk x r p s M, rplQ, nfnB. yfhF % yf 
20 i B % y a e S/u p p S/ r t h N a r o A x dapD, 221#15> 
tktA, (cybB) „ yhbH, hisH. pbpB/f tsl, an 
sA % g 1 tB, bcp % gm4D > yoaB. 2 3 2 # 7. ugd. ma 
p % r f a L, rplW, rfbC. rplK, r p s C, g 1 y S N sp 
eG, guaA> rpmB % rplF, p t s N> s m t A, rpmA N y 
25 k g A N omp T\ rplU. 1 spA, exoX> hisK d a c A x 
f abF, ycbW % sucD % 120#5, kdgK, tr mU, 1 o n x 
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ntpA, yciM, tolQ, r f a P, r f a K u p 1 8. yfgM> 
r p 1 R> g u a B, r ibH, a t p B N y a e L, atoE. y a g B, 
pdxH. c s p J\ rplM, rplO, potD, r f b X, yrfH 
/hslR, £ c 1 /w c a G, trxB, plsX, gl tX, d n a A, 
y df G, pr iB, r p s N, yhcN, manA, surA, p u r E, 
sec Y/p r 1 A, dxr, yeaj, yfcB. did, cysP> f 
bp, 3 2 3 # 1, intD, hupA, f tsL, a c e K, c o d A^ 

^mwcDrnm^tDifov* ^<^w<dm^^x^ mm^mm^MW^ 

2 0~4 2 < c^i5ia^it?^s^ji^ns^ N 3 OWSttlfft^. * 

mm^mmfrbow-^* ^^^m.<D^isLXfmmt, i&mm:W*mfe\^x 

9 mnffiUfctizm £ tlX^Zm&fDjjm (Current Protocols in 

Protein Science (ed. Coligan, J. E. et aL), John Wiley and Sons, Inc., Chapter 6) "CIS 

Willsky h<Djy&; (J. Bacteriol., 127, 595-609 (1976)) bt^i-^ - 

(omt^m^ ^mx-r^ awaw £ -=> til $ z> &m 
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V^e~T y T— ^teU MX-f^SD 8 4 OfcMd&V^gl^XL 1— B 1 u e*fc 
(4) T$/BWf©JBfi*«fe 

9, mt5#S©3t^tt^7 ^ / tl^iit 5 ^ t § 0 SD8 
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Mm<D0kWl&X?-&YEfe, Sambrook, J. £>^\ Molecular Cloning: A Laboratory 
Manual, 2 nd ed., Cold Spring Harbor Laboratory Press, New York, 1989 <^^ff &£fB 

*2&mMMfc&^x&mm&*mmirz>m&i^ o.im h v *j»m 
m^x&fti »mo i e(DmBt&&ffl&tz&mm&i*-~y ^ (u) 

20 ^fc^m^tfL-^^VT^^tes SJtS*Sr«T©^#T^ HP 
LCT*5>gl^*b^o 

# 7 A : Shodex (SftffigD R S p a k NN- 6 14 (Bgfnmxftc 
: 4 Ot) 

25 : T± h~ OmM H 3 P0 4 -KH 2 P0 4 7K^t (p 

H3) =2 0/7 0/1 0 
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: 1.0m 1 /m i n 
1fcm : UV 2 1 0 nm<£>@£l|X{-<fc5 

j&$tti&kft0i&*te-tz> M9it*tb (y ^tK^z:^- b y ?a o.6%, y 

ZItK^ y 0.3%, b y 0.05%, ^bT^^^A 0.1%. ^ 

5 0.1%, SI^^V^lmM, ^ VJ^^^ 0.001%, 

jWy^K O.lmM, pH7.4) \^T^\f^s)) is 1 0 0 p p m&AD&fct L 
Bi£i& (# y ^ h is 1 %, ^rX 0.5%, mk~T h y * A 1 %) {(IT V 

Ifixy VI 0 O p pm&*n;ifci#tfe£rfflV^o JBitiO&C-C, #^«&(C2% 

io mnmm^mmmmmmat, ±u^m s-ioomi-c^sr, 38 

( 4 MT is*e~ T/JMmr is*:— V A ( p H10.3) ) KlfBSI U 0.2% (2000 

_h?*£rH P L C b-C^^»*^^* UfCo 

20 isiuiLti^ jm*mb<D$t\m. (#§b 2003-225092 -*§-<&f&) ^^mib 

t^HTV^o 2003-225092 -^M^iBl^m^&X.^ &J8V^5 ^ 
£ & T* # 3 r. C T* W\ 5> <£>f^ (Biosci. Biotech. Biochem. (1997), 61(12), 
1995-2003) l£fB^£ftTV^^#l;t^* — pQEPAL2 £9, Hi s 
-tag=- KBB^J^'JI^Ufc^y^^ KpQEPAL 2/AH i s 6 (HI 
25 1#J$) &ffr£b-CfflV^c 0 

ft*3, HI 1 =f, ^&|B#(DS^«^T^ii9-efc§o PT5 :T5^- 
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; 1 a c : 1 a c ^"^V— *~ ; RB SH : A^lM h ; 

pal: 7xn;k77^y 7^^7y7-fl^ ; t O/Tl : ijg^ 
— ;6XHis:His-tag = — KSB^J ; OR I : ; 

b 1 a : 0 — ^5t^=T>-fc 0 ^y ^»443tfc^o 

5 P QEPAL2i!)His-tag3- KEW*IWIfrf"6 

^<^_ OH i s _ t a g =t^- }?mm<Dij)i&e>&mzm^irz>, w&m^ri 

\Z^m.<DZf ! 7^-^— (5'M ; 1 8 m e r <D*}) =tjz ? U*?- K) &tJWJ#-§- 
2KUM<0^v^C^r— (3'1H!| ; 1 8 m e r <D$T V =*5? ^ K) ^^t^ 

Hi s - t a g KIE^J^O^#&TiB&#<£>P CRt*iU 

#5 £5. **©H indiiiW bo— odsm^-f-S J; 5 

[PCR^#] 

15 sis^m^ : 

^^U' lMg 

~f = 7^-^— #100pmol 

dNTP^t #lmM 

10xg^?'77- 10m 1 
20 E x T a q DNA/tf V * (£iB3g*fcS8) 2.5U fh5 0 /i l 

: 

T=~— y ^ 5 5^, 6 0# 

7 2°C N 300# 

25 iNf^/HBt 3 0111 
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V>T, TaKaRa BKL Kit (SJB3ttt*D ©flSUPtt'&^n h a/HH^oTWf^S: 
t/l/77^y-Vaylfc, m^Xy^^f— v'a ^^^t^J^0 J Ml 
0 9tlrifglL, T^tfvy ^1 0 0 p pm^tfLB^Wili 
5 SfcflfU 3 5^2 4^i##Ufc„ 

$ fife 3P^-6ftJ; *K QIAprep Miniprep Kit (QIAGEN %fc^) SrJB 
V^7°7^5 KSrWSEU flJI»#*H i n dm h^-VSrfl^ 
fc 0 ^ISJfk 6»±9«llllS^7^5 Kttitl Wi 8-t a g 

: PAL (7xn/l/77- , /T^7 5T-^) ?St££r^i~7£SC 
i!^ll?#fcpQEPAL2/AHi s 6^^tfc7<iIXL 1 

-b i uettsr, j yyvVA'- p-v-?-*-*?? htr^y VK (I PT 

15 G) O.lmMjoit^T^t'txy ^1 0 0 p p m^^tf L B^¥ti§*fcM 

^b^Sl-#2 4«c«r3B&U LBt§tfi5m 1 t^lLfc. Jg 
11^3 4^1, ^y^n^-j3-D-W7^ M^77^K (IP 

tg) ^o.imMic^5 j: ?mmm\z.MZ-x&biz4i%mMmvit e #e>*wc 
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tftz^fczm^zt^ &n<Dmkfcfom5rtm l &. mmmknttiimm®. 
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&±<Dwm~, guv i (ommt-Mm^Mx., ^±t-t^roii4^^i 

fcpLB^W^ifcl«$lbT2 S'C-C^bfCo 

fcfcmftMfe&frn^fatmfrbtitco — i&wt£j2 3^*2«T»i^ 
m&ffli kmmzi^x, pqepal2/ ah i s 6x^mmmvtc±m 

15 ®XL1 -B 1 u e*fc£ N 4 & -D-^J}? ? b^7/VK 

(I PTG) O.lmMjS.tt^T^t 0 ^]; >1 0 0 p pm^tf LB*^^J# 

u 2 5°c-r?4 8mmmmvfco w^^M^^n^—<D-m^m 

-tZ X 5 3 0 %ig^b7K^7K l m 1 U frMfc X Z>mfa&m.& Vtc 
20 2 4$fc<§fl£iiU T^t'ixy VI 0 0 p p mSr^frM 9 *?c¥l£i&:H&l-& 9 , 

r^, m4\z^ir£?iz&x<D&xm^m&*mm&tifr 0 ^^^^e>> it 
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